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Nicroe=CAl in Education: Some Congidecations

A8 mlcrocomputers are increasingly iatroducei into educa-

tional settings two very different sentiments are belng e xpressed

by educatorse. One g considers the computer to be a techno-

logical mervel that wisl better prepare school children for making

the trangition into today's computerized societye. A slgnificant
numker of teachers, or the other hand, characterizes the in-

classroom microcomputer as a passing fad (Sneibecker, 1981), comparing
1t to the tachistocepesy overhead projectors and speed readers that i
once graced their classrooms and now occupy their closets.

Yety increasingly the microcomputer s becoming a ccmponent

in the educa tional process ilsplementel 1ln elementary and high school
classrooms (Wiecky 1980)« Application of computer technology in the
classroom, through microcomputing, stems from recent advances made in

slilicon chipse These electronic miniatures make avallable the power

to run educational programe which were once confined *« mainframe

compu te rs8e Educa tional programs have been developed .or use on these

systems in businass, the home and schools.

Previewing much of the available educational software makes

it difficult to envislon more than a brief life for CAl. HAofmeister

(19824 pell6) notes that while improvements in cost effec tiveness and

reliabjlity are obvious in hardware te_hnoiogy this "has not been

matched in software development.'"Nuch educational software beglns I
with a stimulating presentation followed by a wvequence of tedious-to=- !
i
I
read materiaie The initial enthusiasm which~tudents exhibit when !

they begin working with the computer soon vanlishes under the assault

of poor pedagoygy. Unfortunatelyy the nec¢asary coordination between '
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programmers, psycholcoegists and educators in designing effective and
motivating computer aided instruction is not usually obvious

in the end producte. Since traditional paper and pencil tasks can
present drill and practice exercises as drably as poor computer

sof tware (Beechhold, L982) it is difficult to Jjustify the greater
expense of CAIl in an era 0of budget cuts and increased fiscal respon-
gsibilitye.

Some drill and practice educational programs have become in~-
creasingly stimulating and motivating, using visual effects much
like video games, to maintain interest in presented material (Chaf
finy Maxweil & Thompson, 1982). Furthery, CAI, through a micro—
compu ter delivery systems, is transcending the drill and practice
mold in public school classroomse. A program like LOGO affords
a glimpse of an alternate to drill and practice (Muller, 1982).
Designed at Mo.leTe,y this proyramy with its simple authoring language,
affords even the preschooler the opportunity to interact with the
computeres

This articie attempts to evaluate the appi ~ations which
best suit the microcomputer in an educational settinge
Attention will focus or adapting effective pedagogical practice
to the micro's programability and delivery capabilitiese. To
beginy let us con3ider the learning process as it relates to
the interaction be tween man and machine.

Man-machine learaning

Iwe Iheoretical Bages

CAl programs are anchored in one of two major pedagogical

philosophiese The first advoca tes that learning takes place in

|
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"being told". More prevalent in the 19608, this view grew out of
early programmed learning research and developed into the teaching
machlne programs which were to revolutionize the education process

t hrough individual ization (Snelbec«er, 1931). 7The second view holds
that learning occurs "through discovery®. Different from the for-—
mer, the discovery view encompasses such activities as seeking out
relevant from i-relevant information and information moiification
for error reamovale. Both of these activities require an intformation
modeling ability (Howe, *978),

The abllity to create models for data to be learnz2d ls
essential to storage of that data in a meanlingful way for later
retrievals This means that in order to effectively assimila te
information into one's experlence; new material must be
meaningfully related to the lLearner (Wayer, 1979)s Ezamples
serve to illuatrate this concept of learninge. Given sonme
theoretical framework of psychology, a student can learnr the under-—
lying principles by rote memorization with more or less ditficulty.
The theory, however, becomes incorporated by the learner more
clearly and more usably when examples are employei to explain it,
diving "flesh to the skele ton', A8 suchy the examples illustrate
the manifestations that the theory takes in a less abstract forw.
It is crntended here that the relationship of new materiai to the
learner's experiential background facjilita tes the acquisition of
“hat informs tion (Ausubel & Fltzgeralu, 1961; Gagne, 1975; Howe,
1978)e Hofmeister {1982, pell7) applies this principle to con-
ceptual teaching irn educting speciai education pupils:

Special education pupils are often "special" because
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of their inabllity to iearn easily from the haphazard
structure of the environmznte In order to teach concepts
to special education populations, we need to have on hand
a rich reservoir of examples and nonexamples of the con-
cept we are teachinge These examples and nonexamples need
to be carefully assembled, carefully matcheti, and carefully
managede
it is this awareness of what the pupil has learned, as it relates
to what is being taught, that affords educators a plan by which

learning can be structuredes

CAl progrsms which implement both principles have been developed

in the area of mathematics. Visual representations of abstract
concepts are available in geometry, calculus, differential equations
and statistics (Smith, 1981, Binary stars, longlitude and latitude,
and sky maps have all been lllustrated using CAI visual models in
coilege astronomy classes with success (Reitmeyer, 1983) .
Hofstadter (1979) applies the notion of isomorphs to the
acquisitior of knowledge. Derlving h's use of the word from
mathema tics, Hofstadter considers an lsomorph in learning be
"an information preserving transformation" (p. 49). Here
14 serves to illustrate how meaning is attached to data in
t he process of learnlng new information and is based uron a
comparison of the new data to that which the mind has previously
storede This ablilty of the new material to somehow be mean~
ingfuily ccmpared to an existing form in the brain is what fos-—
ters the acquisition of new meaninge. In Hofstudter's words

"oee it 18 such perceptions of isomorphisms which create

Aruitoxt provided by Eic:
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meaninge in the wminds of people" (p. 50), In Pliagetlan taras
the student can assimllate new information only after accomo-
dating xhis information to existing schemata (Pulaski, 1971}
“Beiog teld" aod discovery learnioas

Being told does not rule out the acqulsitlion of knowledge
but the learnery, in this posture, is more passive and, it is
suggested herey 'ess Ilnclined to establish meaningful relation-
ships to existing data. The phrase "drill and practice" is de-—
scriptive of how learning of this kind is accomplished. wWith
sufficlent exposure material is learned as s result of its ordering
in some meaningful way as an iandividual interacts with the material
through repeated presentailors. Herey, the learnlng sltuatlon is con—
trolled by the computer program.

Discovery learning sluilarl) requlres an ordering, but this
ordering 1ls generated integrally as part of the learner's informa-—
tion seeking in relation to what has already been learned or
experienced. Hands—on experlences in a classroom exemplify
this teaching strategye. For exampley teaching a child about secd
germination takes on a different meaning when seeis are germinated
in ciass and grown to production in a school garden. Iin the same
woyy experience stories demonstrate the effectiveness of discovery
in teaching r. ding to young childrene.

In contrasting these two approaches to CAl, Weir {(1981) states:
"We reverse *the usuali relationship between computer and gtudent
thut is found in a conventional computer assisted instruction. Here,
the clever program teaches a 'dumb® gtudente. In contrast, the student

is required to teach this dumb computer how to carery out the taak in




PAGE 7

question ([pe 77)e Control, in discovery learning, originates from
and is saintalned by the learnere.

Both methods may result in successful learning of different
ma terialse. instrumental learning theory lends itself more to
the “beling told" type of CAl programs and discovery learning
is best addressed by “"relational teaching", that is, the gZoal is to
have the student relate new material to information already
posse~sed (Howe & Boulay, 1979)e Let us examine some streng ths
and weaknesses of both approuches as CAIl delivery methodse.
Strengths and wepknessegs

Traditionally CAlI instruction has utilized the behavior
modification approach 1ln instructional d;slgn. This powertul
teaching tool utilizes relnforcement to lncrease the fre—
quency Jf selected responses {(generally correct answers), in
the CAl programe A correct respounsge (s rewsnrded in some man—
ner, increasiny the probability of more correct answerse
Since the material to be mastered is deslgned by the instructor,
successful behavior shaping is generally bullt upon a task analytic
founda tion (Mozeico, 1982). Through task analysls instruction is

formulated in a well organized sequential ordere. Progresasing

in small increments, the learner builds more cosplex targetted skills

upon simple existing onese. Appropriate reinforcement is the motivation

which provides the impetus for contlnuance in program sequencee
The coupling of instrumental learninyg theory with task

anulysis Is an effective method ror teachinyg facts. Goal

achievement 1ls rapid when the participant ls motivated and

placed at an appropriate entry levele. Materials to be learned
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can be segmented into manageable units and built upon in
increments in available time seygments at the student's pace. This
method ulso serves as an enhancement to classroom instruc tione.

While being effective in fostering the acqulsition of presented
material this method depends, in large part, on discovering
reinforcement which Is meaningful to the learner, often not an easy
task with sorne childrene. This method of CAIl is teacher directed and,
as such, fails to capitalize on students? inate desire to explore the
environment in which they functione Children who build sand casties
learn how necessary water iIs to give the sand the needed consistency.
While that fact can be taught to a chitid through a programmed analysis
of the components and masteryy controlled through reinf-rcement,
it is the child'z interaction wilth the sandy wet and dry, that
will formalize this information for life. A controlled presentation
of material to be learned is a fundamental learning technigque within
our schoolse Howevery the "being told" method, when used in
CAl does not lend itself to the development and utilization of
a child®'s natural desire to explore as seen ln thz sand castles.

The distinction in educational philosophy can be best charac—
terized by two differently oriented CAI program examples.

In our rirst example, the instructional goal is mastery of multi-
plication tables using 1 to 10 as multipliers and multipl icandse.
This program can be effectively presented uslng instrumen tal
learning tteorye. Correc t responses can be presented initially,
followed by drill in which correct responses are rewarded and
incorrect responses are presented againe. Once the criterion rate

ls acllieved the program is discontinued or e xpanded to include

ERIC )
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PAGE 9
more facte. Order of presentation is determined using
task anailysi sy breaking the total taak into manageai;le
chunksy arranged in a sequence of increasing difficulty.

A progrum which uses trke discovery approach might be
desligned to teach the associative property of multiplication
and number constancye In this prograa graphic representa—
tions of randomiy generated multiriication examples are
presented using the micro's graphics capability. Computa tion
is dependent upon student-created representations using graphic
squarese Instructions consist in directing the student to
create various representations of multiplication facts
and asking questions about the properties each construction
exhibitse.

It would seem that mastery of the first program will
more adequateiy equip &an elementary student to perform well on
a test of muitiplication facts. The second progranm more ade-—
gquately teaches the underlying princliples of multiplication
and gives a visual mnemonic that wiil be valuable throughout
the student's schooling and iife. Obviously, both me thods are
valuable tools in teaching math skiiis. Yet the instrumental type of
program is the standard by which many educators are evaluating
the role of the computer Iin the classroomes While this type
of learning program is avallablie, it 10es not represent the
teaching potential available through the use of microcomputerse.
Muiler (1982) cites an example in which professional draf tsmen
and englneers were compared to students for thelir ability to draw

odd sized aunyles freehands The students had been using LOGO graphics,

10




. PAGE 10
a discovery type program that allows students to zreate llnes and
ankles using the mlcrocomputer. When the angles of both groups
were measured with a protractor the students more accurately drew
the given angylies.
kvaluatlen of Student Input

The reason that 80 much of the avallable educationai pro-
ararming folliows the instrumental learnlng theory modei has a
iot to do with the microcomputer itselife These machlnes, until
only recentiy, used the language BASIC, which more readily fits
the "helnyg toldY perspective of iearning. However, with the
added powery,of recently developed chips, yielding increased
memory and faster processing, larguages are belng made available
which permit more eophisticated CAI programminge. Increased
capacity permlits user interaction with microcomputers in a way
that reseables the powerful interactlon available on the main—
frame computers,
These learning programs contain a set routine of events

that the program®s deslgner has built into the instructional
packagees Correct lnput from the student results in contlinuance
of the program and/or a reinforcement message followed by continu-
ance of the programe In effecty the learner 18 being toid that he
is responding correctly or incorrectiy, much like a teacher tells
students that they are doing well or pooriy. Unllke a teacher, this
instructional program failis to ygo beyond judging the degree of
correc tness of the progxrams. Its limitation conglsts in its
inability to sample the student's knowledge and determline where

the wisconception that ied to the incorrect response originates.

ERIC 11
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This type of programming cai: be thought of as "top dovn'" in that

it reseables learning from a manuai in a preset sequence but

without any varlance from the order of presentatione. And like &
manual with a finite presentation, when something is naet expilcl tiy
clear to the iearners, they must turn to some othar source to help
expiain the misunderstood data.

For the learnery, input reyarding errors consists only in the
recognition that they have nccurrede. Thus,y these programs are de—
pendent upon the assistance of a quaiified teacher who can question
students to de terwine where their diffizulities lie and what fur—
ther instruction is necessary. This type of program can be a valua-
ble practice vehicle used to reinforce clussroom presentationse.

The discovery type CAIL programs can aiso be used to support
classroom presented instruction- Hovevery, it i8 not bpbound by this
role. From artiflcial inteliigencey, languages bhav: ‘evaelopad which
permit more in-depth interaction petween the iearaner and the compu-—
tere. Increases in storage capacity for the micros are necessary
to support such detailed programminge Vhereas the former "being
toid" instruction proygram could be described as a “"top down" presen-
tation of material to be iearnedy discovery type CAI is better de-
s8cribed as a "middle out" program (Laubschy, Flscher & Bocker, 1979}.

Recurgion

In order to understand "middie out" control one shouid be fa—
miilar with the concept of recursione. A ygood example of recursion
might be the communication that occurs in a first grade class—
roome For the teachery, trying to focus attention early In the

morning on the latest office memo which ir:iludes a request to san-

ERIC 12
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pie student feelings, the first child who enters the ciagssroom
represents the first recursive step of the daye. The teacher
must put on hold complieting the memoy intending t, read it when an
orportuni ty presents jitaselife. However, the direction to sample stu-
dent feeiings caa be implemented on this firat child, whil this
operation is one step away from reading the memnmoe. This step, too,
can be punctuated by a sec ond interruption, a cail by tha principai on
the PeAe systeme We can see that if the communlcation with the chila
is to continue we are nor two Sters away from the memo readiny levele.
Neediess to say, as the group of first graders increases, return to
the tirst level becomes more remo te though the memo will eventuaily
be read and is currentiy being partialiy implemented.

Programming which is capable of precursion is able to act
upron itgelf. In proceecding through the program a particular pro-—
cedure may be required to begin again at the t sglaninge It jig put on
hold (much like the teacher when the first child came Ln)
and the same procedure gtarts again at Its beginning. Thls recursive
caily now further away from the orlgin.l executlon of the procedure
wili eventuaniiy be resolved, and programming will return through the
Same progrescion to the place of the first interruptione.

This resembles the course of action taken by a teacher of read-
ing when a student is unable to teil what a particuiar word ise. The
teacher wiil prcceed deeper Into the word, =2aking the child to
#&lve the initial sounde. Lf the beginning sound is known, another

activity is initiated. Does the child know tru rest of the componen ts

in the word? Can these components be assembi¢d anto an accurate repre-—

sentation of the given word? Conatantly, teachinyg is taking place

b
W
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at each deeper level in an attempt to remediate the difficultles that

will result in the correct pronunclation of the word et the inlitial

levele.

Erroxre

These same recurslve levels occur In a "alddle out" gprograme.
Herey errors are dealt with in a more in depth sanner, much llke the
teacher might deal with them. 1If the flrast level of query does
not yleld lnelght into the Incorrect response, another level {(or
another situation withian the first level) ls exemined. This per—
sual of the astudent's mlstakes 1ls the underpinning of effectlve
CAl. In order to channel the learner through the instructlonal
2aterlel effectively the system must be prograeamsed In some de tell
with the sateriel to be leerned as well as backiround information.
“his sore extensive knowledge of posaible answers end probeble
mistakes enables the systea to correct the learner (Stevens, Collins
€ Goldlne, 1978).

It ls cbvious thet increased microcomputer mesory is essentlal
in d2:1ing with the ayr 1 of poisntial avenues of misconception
that the lce™ner ca: - o An artificlal intelligence progras
likxe SCPHIE can store 30 thousand words in an effort to present
a lessu, that teac.eg students how to trace a fault in en electronic
systes (Brown, Burton € Bell, 1975)« This inforsatlion is stored
in a netwary of loglc that processes lnput from the student along
channels ttat test appropriateness of the lnforsation.

Cnce egeln it 18 important to nota that this type of pro-
grem, while tremendously powesrful, ls still a "being told" programe.

How do discovery oriented prograss deal vwith errorag differently? Edu-

14
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cators have available to them, LOGO, a program which provides Ilnter-
action of a different sort. LOGO affords the user a language which
permits access to the micros beginning with preschcolerse Much has
been written about this program, cliting examples of how moving the
cursory called a turtiey is done by the student using simple cummands
like forward, backward, etce. (Solomon, 1982; Thornburg, 19582). Our
interest rasides in how this type of program (and programming itself)
deals with errorse. For the young child the graphics mode is an under—
s tandable means for interacting wiith the programe Novement on the
screen resembles and can be associated with interaction with the chfld's
environment (Harris, 1982). If children understand right, left,
forwardy etce their input {(or ordering of cursor movement), if not re—
flecting their desired direction, immediately lndicates to them the
inaccuracy of their comaands. Referring back to our discussion of
isomorphs and meaning, a meaningful representation of their percei ved
reality is not preserved when the output on the screen does not
represent what they had intendede. The error message 1ls simple,
graphic and weaningful to preschoolers through adulte.

In a Piagetian perspective controi of both the environment
and the technology are available to the child for exploration
{Markusen, [983). This 1S not the controlied environwemt of the
"being told" instructional methode Yet it resembles the child's
interactive environment, more like the sandbox, and fosters explor—
ativne

Prograsming
This brings us to our final consideration of errorse. The most

intimate association with the micros will occur for the student (as

15




FAGE 13

well as teachera) in writing interesting prograess. [t is iImportant
to note that discovery learning which takes place in the LOGO
program is not limited to that programe. Authoring languages ( those
languages which enable creation of programs and which are often more
like natural languayge) like BLOCKS and PILOT serve to access the mi-
crocomputer for persons who might be otherwise disinterested in mas-—
tering more complex languages (FKleiman & Humphrey, 1982; Luttner,
L981)e BASIC is the ianguage with which wmost microcomputers are
equlpped and while it is tauted as a beginning language it 1s not
clearly understandable to many s:udents (Papert, 1980). There-
forey those who might profit from interacting with the microcom—
puter do not have it available for programming skille It is sug-
gested here that learning to program is a powerful skill that all
students should have available to them to learn.

The implementation of logic, planning, sequencing and abstract
thinking as well as learning to use an alterna te language, are all
components of programminge This learning is available to the pre-
schooler using the LOGO program, through college stutents learning
more cooplex languayges like FORTRANy, COBOL and Pascal, and to more
complex artificial intelligence languages like LISP. In each exaampie
the cecmputer'’s unthinking following of orders permits no mistakes
by the person who 1s programming. In additiony its iInfinite pa-
tience affords the fearners an envircnment in which to test thelr
learned instruc tione. Like the "top down" programs feedback is
immedia te, It input 18 incorrect the program will not rune
But in addition to this immediate feedback, learning to program

provides an added Iincentlve; successful running of the programe

16




PAGE 16

Errore are called “bugs" and correcting a program is called "de-
bugging®. This particular exerclse ls taxing and requires attentlon
to part-to-whole relationshipse. Just as the limmersion method 1s
highiy succeasfui in teaching a forelign language so too immersion In
the creation of a program develops computer language proficlencye.
Errors are lsportant learning tools which foster a more meaningful
understanding ¢f the processe

A further positive aspect for learning to program consists in
the usefuiness of such a skille. The ianguayges mentioned eariier are
not learned as nonfunctional exercises, but are actually implemented
in the scientific and business community. Whereas an interasted high
school student may focus his attention on developlng tbe newest space
battle game, thls end does not de tract from the thinking skllls neces-
sary to create the gamese. Incidentally, sSome studsats have begun making
money vith programs they have developed on thelr school and home micro—
computers (Solomon, 1982). Seeking reinforcement for which the stu-
dent will work is no ionger a problem. The expectancy of guccess
serves as a tremendous motlvatore.

Sexcial Education Implicaticns

In consldering the lncreasing influx of microcomputers into the

public school classrooms thls artlcle has been addresslng the CAI

technology and pedagogy avallable for thls educatlional delivery medlume

The mlcros are not only limited to instructione Their role has alsc been

to enhance compllance with Public Law 94-142 through implementation of
indivldual educatlonal plans, moenitoring of special stufent academic
progpgress anc alding in prescription (Hooper, 1981; Meure, 1982; Rlzza,

1881).

17
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Behaviorally dlsordered students have benefitted by the moti-
vational and discovery aspect of mlcro~-CAI in an Austin, Texas prograa
{"Center Alas", 1982). Tihls group of special needs stuienta, along
with mentally handicapped and learning dlsabled are populations which
profit from CAI®s posi tive experlencee. Because o1 thelr exceptionali-
ties, these learners have much difficuity In dealing with school cur-—
riculumse Tha CAl programs allow these students to more successfully
involve themseives in learninge

The mentally handicapped and learning disabled profit from
repeated exposure to lnstructional materials in drelll and practice
format, Feedback is lmmediate and programmlng can, as descrlbed
earliery followvs the task analysls format in lncresenting lnstruc—-
tion manageably and succesaeafully. Authoring languages are avallable
to the mentally handicapped, much as they are avallable to pre-—
8choolisers, bulldling upon concepts and skllls at the Individuals
level of functioninge.

The physically handlcapped possess a limlted perspectlve of the
world, since their only contact may be from a wheelchair or ln be-
ing carried about in the arms of anothere. Spatial relatlonshlps can
be taugbt through discovery as well as more steuctured CAI prograas,
using the graphic capabilitles of the micro (Velr, Kussell £ Valente,
1982). Iin additiony micro=CAl programs open a dcor to phyalcally dis-
abled Individuals which enables them, not only to communicate with their
world, but also to contribute to it in the capaclity of a workere. Disabled
persons desire meaning in their lives and many are capable of ex-
pressing this abllity which 1ls locked ln their disabled body in the form

of programming skillsy data management and, even with word processing
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8kiilsy clerical worke MNastering these skllls through CAI tutorlal
programe can permi t disabled individuals to functlon In society which
liberates them from a positlon of total dependencee.

Of interest in CAIl Is the work beinyg done with learnling dis-
abled studentse. Many of these children have founi the discovery pro-
grams engoyable experlences in which thelr intellectuai ability
becuomes apparent, Whereas normal children can master instructional
waterial rather easilyy learning disabled chlldren are described by
a marked discrepancy between their antellectual abiiity and their per-
formance.

Four major components of CAl assist these children In performing
more adequately in the academic area. To beginy, CAI grograms are Infin-
ltely patient teachers {(Howe, 1981) andy unless programmed otherwise, are
emotionally neutrale This can be immensely lmportant to a child who has
endured beilng the slowest in the class for any perlod of timee.

The second aspect that CAI makes avallable to learning disabled
children is repetition. In the form of drill and practicey mastery
can be Insured thro gh continual presentatlon [n a stimulating formate.
Watkins and Webb (198l) have compared the performance of CAI and non-
CAl taught, learning disabled students on arlthmetic performance. CAI
tutored students performed significantly better on the arithme tic post-—
teste.

The third reason that learning disabled stutents (and indeed.: all
students) benefit from CAI 18 evident In their desire to get to the
terminals. The success these students can be guaranteel in mastering
skillsy as well as the stimulating visual appeal of the aystem and

immedia te feedback, all serve to maintain a hlgh degree of motlva tion
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for studentsa. Whereas other gsystems have lost their i1nterest the

positlive invoivement students ¢ perience Ln CAI gseems to maintain a

e mmea e e ——— e c———e -

high degree of motivatione. It has been thls teacher's experlence that
even young preschoolers become jimmediately interested in manipulating
thes cursor with the keyboard, However, only time will tell 1f wmicros,
and CAI in particulary will retaln the student's iIntereste.

The final aspect of CAI which meets the iearning disabled child®s
needs in a unique way is its suitability to discovery learning (Schiff-
mane Tobin ¢ Buchanan, 1982). This article has dliscussed {he graphic
capabilities of programs like LOGO to present posl tion Iln space to learn—
ers and has stressed the positive impact of learning a programming lang-
uage like PASIC as a means towcrd developing planningy computation skills
and ianguage masterye All of these discoveries are avallable to the
learning disabled childe Simulations also afford real world learning i
involvement that enables subjects like history, science and geography i

|
to become personally meaningful to these students. !

The learning disabled child 18 characterizei1 by many deficits !
which go beyond the scope of thias paper. Howevery these children are
most aptiy described by their failure in the existinyg school programe
It ls suggested here that involvement with the learning environment

in a format which insures success, reflects reallty and provides motl-

vatlon will enhance the performance of these childrene CAI affords
this oppor tuni tye. it is further suglested that a subject for research
is to examine sone form of "head start” in cognitive development

using the discovery programs available in CAI, as well as remedial
program evaluation for learnling disabled and mentally har.dlcapped

individyals.

i
!
|
|
|
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Edycatjion's Responsjibiliity

In the beginning of this paper the positive and negative attitudes
exhibited by teachers toward computers in the classroom were mentioned.
It should be zjiear that the position taken here¢ 18 in support of in-
creased use of CAL both in "being told" and discovery type learning,
including proyramminging skiilse Elementary school stuients who have had
access to computers in the early grades have demonstrated ability to
solve coumplex physics, p 'siology and geometry problems { Molnar, 1979).
Soclety Js lncreasingly wsing the coaputere Since childrer are able
to become faxiliar with the computer while successfully mastering in-
structional material it becomes incumbent upon school districts to employ
this technologye. The current laissez-faire attitude that persists
in this area is allowing other nations to develop programs anu. technology
that willy in time, surpass our own (Molnar, 1977).

The educator’s role is twofold in implementing CAl. First, teachers
need to becowe familiar with prograné that teach effectively. We have
already described those that faii to do soe And secondly, teachers need
to understand programn.ng as well as be able to create programse. Too
much poor pedagogy has been evident in the avallable software. Educators
are needed desperately to create and participate in the creation of CAI
materiai that guarantees superior instruction. Leaving this task to
the booksellers and non-educators wiil be reflected in the iess than

quality Instruction that is possiblee.
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